Hydrophobic interaction of organic chemicals with microtubule assembly in vitro.
A recent concept connecting the lipophilicity of organic chemicals with their genotoxicity on a chromosomal level implies that the lipophilic character of organic chemicals determines a certain background of chromosomal genotoxicity that can be addressed as "non-specific". This is opposed to compounds with more "specific" modes of action. Such mechanisms influence the processes of karyokinesis and cytokinesis. A critical partial process for the chromosomal segregation is the dynamics of assembly and disassembly of microtubules. To broaden the present database for such interactions, chemicals were selected based on their lipophilicity (log P between -1.5 and +1.0) and on hints from the literature pointing to possibilities of interaction with the tubulin-microtubule system. Thus, acetamide, acrylamide, methylmethane sulfonate, acetonitrile, acrylonitrile and cyclohexanone were assessed as to their potencies to influence the dynamic processes of microtubule assembly and disassembly in a cell-free system in vitro. These compounds covered a range of log P between -1.5 and 1.0, complementary to compounds investigated earlier. The entire body of data supports the general concept that hydrophobic interactions are connected with non-specific processes, which contribute to a background genotoxicity on a chromosomal level. It also points to the dynamics of microtubule assembly and disassembly as a decisive partial process involved.